Abstract. Home Care is the term used to refer to any kind of care to a person at his own home. This article presents a case study of the HoCa hybrid multiagent architecture aimed at improving of dependent people in their homes. Hoca architecture uses a set of distributed components to provide a solution to the needs of the assisted people and its main components are software agents that interact with the environment through a distributed communications system. This paper describes the hybrid multiagent system in a home care environment and presents the results obtained.
Introduction
"Divide and conquer" is a technique that has been widely used to resolve large and complex problems, where each part of the problem is easier to handle and to find its solution separately. To that end, it is necessary to act cooperatively, and follow some order of execution in the way of communication between tasks. In order to resolve a task it will be necessary to know the type of inputs and outputs expected, as well as distributed computing methods. One of the alternatives is the use of hybrid systems. Multiagent hybrid systems [3] try to combine the runtime reactive agents with the rationality of the deliberative agents. These hybrid multi-agent systems are specially used when the requirements of the problem can not be satisfied by neither reactive multiagents systems nor deliberative multiagent systems independently. The integration of reactive and deliberative agents requires three key concepts: communication, cooperation and coordination. The HoCa architecture focuses in these concepts to facilitate the development of home care environments.
Home Care requires the improvement of the services offered to the users as well as the way they can be accessed [3] . Moreover, it is necessary to adopt the trends already tested and proven in technological environments [1] . Intelligent environments are focused on the user, since the user is the centre of the new technological facilities and demands access to unified services [2] . The importance acquired by the dependency people sector has dramatically increased the need for new home care solutions [5] . Besides, the commitments that have been acquired to meet the needs of this sector, suggest that it is necessary to modernize the current systems. . Taken into account these solutions, it is possible to think that multi-agent systems facilitate the design and development of home care environments [6] and improve the services currently available, incorporating new functionalities. Multi-agent systems add a high level of abstraction regarding to the traditional distributed computing solutions.
The aim of this paper is to present a case study where the HoCa hybrid multiagent architecture is used to develop a multiagent system to monitor the routine tasks of daily life of the patients and detect dangerous situations at home. It is necessary to integrate new technologies into the patient's home to achieve this objective, using techniques of artificial intelligence, intelligent agents and wireless technologies. The purpose is to optimize the effectiveness and management of the home care to facilitate the working conditions of the medical staff and improve the patient's quality of life.
The rest of the paper is structured as follows: Section 2 describes the proposed architecture and agents types to resolve the problem. Section 3 describes a case study to test the architecture and finally, Section 4 presents the results and conclusions obtained.
Agent Types in HoCa
The HoCa multi-agent architecture uses a series of components to offer a solution that includes all levels of service for various systems [9] . It accomplishes this by incorporating intelligent agents, identification and localization technology, wireless networks and mobile devices [10] .
The Agents platform is the core of the architecture and integrates two types of agents as show the Figure 1 , each of which behaves differently for specific tasks. The first group of agents is made up of deliberative BDI agents [8] , who are in charge of the management and coordination of all system applications and services [5] . However, there are pre-defined agents which provide the basic functionalities of the architecture:
− CoAp Agent: This agent is responsible for all communications between applications and the platform. Manages the incoming requests from the applications to be processed by services. It also manages responses from services to applications. CoAp Agent is always on "listening mode". Applications send XML messages to the agent requesting for a service, then the agent creates a new thread to start communication using sockets. − CoSe Agent: It is responsible for all communications between services and the platform. The functionalities are similar to CoAp Agent but backwards. This agent is always on "listening mode" waiting for responses of services. Manager Agent indicates CoSe Agent the service that must be invoked. − Directory Agent. Manages the list of services that can be used by the system. For security reasons, the list of services is static and can only be modified manually, however services can be added, erased or modified dynamically. The list contains the information of all trusted available services.
